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Abstract 



PROBLEM TO BE SOLVED: To provide orange-red light emission elements (or the materials therefor) 
that can attain the light emission of high brightness and high efficiency by the low voltage driving as well 
as the uniform plane emission with excellent stability, even when they are repeatedly used. 
SOLUTION: There is used a cyclic azine represented by formula 1, wherein X1 1 is an oxygen atom, a 
sulfur atom, or a group of N-Rx; Y1 1 is an oxygen atom or a sulfur atom; R1 1-R19, R1a and Rx may be 
identical or different to each other and each represents a hydrogen atom or a substituent, wherein at 
least one of R1 1-R19, R1a and Rx bears an electron-transporting heterocyclic group. The formula 2 is 
given as an embodiment 
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CLAIMS 



[Claim(s)] 

[Claim 1] The light emitting device ingredient characterized by being the compound expressed 
with the following general formula (I). 
General formula (I) 
[Formula 1] 




the inside of a formula, and X11 — an oxygen atom, a sulfur atom, or N-Rx expressing — Y1 1 — 
an oxygen atom or a sulfur atom — expressing — R11-R19, and R1 — a and Rx the same — or 
you may differ and a hydrogen atom or a substituent is expressed, respectively. However, at 
least one of R1 1-R19, Rla, and the Rx(es) contains an electronic transportability heterocycle 
radical. 

[Claim 2] The annular azine compound which has the structure of the following general formula 
(II). 

General formula (II) 
[Formula 2] 
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the inside of a formula, and X21 — an oxygen atom, a sulfur atom, or N-Rx expressing — Y21 — 
an oxygen atom or a sulfur atom — expressing — R21- R29 and Rx the same — or you may 
differ and a hydrogen atom or a substituent is expressed, respectively. R2a expresses the 
oxadiazolyl radical which may have a substituent. 

[Claim 3] The light emitting device characterized by having at least one compound expressed 
with claim 1 thru/or 2 to inter-electrode by the general formula (I) thru/or general formula (II) of 
a publication in the light emitting device which contains much more organic thin film at least. 
[Claim 4] The light emitting device characterized by being the layer which distributed in the 
polymer the compound by which at least one layer is expressed with a general formula (I) thru/or 
a general formula (II) claim 1 thru/or given in two in the light emitting device in which two or 



more organic compound thin^^^s which contain a luminous layer or a luminous layer in inter- 
electrode [ of a pair ] were formed. 

[Claim 5] The light emitting device characterized by being the layer formed by applying the 
inclusion of the compound by which at least one layer is expressed with a general formula (I) 
thru/or a general formula (II) claim 1 thru/or given in two, or this compound in the organic 
electroluminescent element in which two or more organic compound thin films which contain a 
luminous layer or a luminous layer in inter-electrode [ of a pair ] were formed. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[Rdd of the Invention] This invention relates to the compound suitable for using as the color for 
filters a color conversion filter, a photosensitive-material color, sensitizing dye. the color for 
pulp dyeing, laser coloring matter, the fluorescence drugs for a medical d.agnos.s, a charge of 
light emitting device material, etc., and the light emitting device using them. 

[Description of the Prior Art] Promising ** of the application as a large area full color display 
device with a cheap solid-state luminescence mold is carried out. and. as for the organic 
electroluminescence (EL) component which used the organic substance, many development is 
performed. Generally the organic light emitting device consists of counterelectrodes of the pair 
the luminous layer and this whose layer were pinched. When electric field are impressed between 
two electrodes, an electron is poured in from cathode and. as for luminescence, an electron hole 
is poured in from an anode plate. Furthermore, in case this electron and electron hole recombine 
in a luminous layer and an energy level returns from a conduction band to a valence band, .t .s 
the phenomenon which emits energy as a light. 

[0003] Although the conventional organic light emitting device had high dnver voltage and 
luminescence brightness and its luminous efficiency were also low, the organic EL device which 
carried out the laminating of the thin film containing an organic compound with the high 
fluorescence quantum efficiency which emits light by the low battery not more than 10V is 
reported (applied physics Letters, 51 volumes, 913 pages, 1987), and it .s attracting the interest 
in recent years. As an electronic transportation layer, the metal chelate complex was used as a 
luminous layer, the amine compound was used for it as a fluorescence compound and an electron 
hole transportation layer, and this approach has obtained green luminescence of high bnghtness. 
Moreover, when the use as a full color display and the light source is considered, it is necessary 
to take out three primary colors or white practically, and the component which makes the color 
which dopes and desires a fluorochrome emit light is reported (journal OBU appl.ed physics 65 
volumes 3610 pages, 1989). If this technique is independently used as a lum.nous ayer, it will be 
effective especially in red luminescence [ with large concentration quenching ] coloring matter 
with difficult efficient luminescence, and will have attained good color purity and high bnghtness. 
In order to apply organic electroluminescence to a full color display, a back light, etc.. light is 
emitted on moderate wavelength, and the fluorochrome development which .s excellent in 
endurance is required, and development of a red fluorochrome is des.red espec.ally in respect of 

endurance and luminous efficiency. 

[0004] Although luminescence of a red lamp color had been obtained as a red fluorochrome used 
for the organic light emitting device by doping a 4-(dicyanomethylene)-2-methyl 6 t4 
dimethylaminostyrylMH-pyran (DCM). for example, there are problems, ke endurance . with low 
color purity is low, and practical use could not be presented. Moreover, although the Nile red was 
known, there was a problem of not excelling in that a hue is short wave that luminescence 
brightness is low. and endurance. Moreover, although the EL element wh.ch emits light from 
green to a long wave by doping a fluorescence ingredient similarly was developed variously, all 



had the big problem that color purity did not have low and sufficient luminescence brightness, as 
red luminescence. Moreover, in the EL element using the conventional red fluorochrome. it also 
had the problem that endurance was low. 

[0005] On the other hand, although what has realized high brightness luminescence in an organic 
EL device is a component which is carrying out the laminating of the organic substance with 
vacuum deposition, component production by the spreading method from viewpoints, such as 
simplification of a production process, workability, and large-area-izing, is desirable. However, 
with the component produced by the conventional spreading method, it is inferior to the 
component produced by the vacuum evaporationo method in respect of luminescence brightness 
and luminous efficiency, and high brightness and efficient luminescence-ization had become a big 
technical problem. Moreover, with the component which distributed and applied the organic low 
molecular weight compound to the organic polymer medium, when light was made to emit for a 
long time, the technical problem that homogeneous field-like luminescence was difficult occurred 
according to the cause of an organic low molecular weight compound condensing. 
[0006] moreover — although the matter which has fluorescence is variously used for the color 
for filters a color conversion filter, a photosensitive-material color, sensitizing dye, the color for 
pulp dyeing, laser coloring matter, the fluorescence drugs for a medical diagnosis, the^charge of 
organic light emitting device material, etc. and the need is increasing in recent years 
fluorescence intensity — strong — the long wave of orange to red — there is no fluorochrome 
which can emit light not much, and new ingredient development was desired. 

[0007] , . 

[Problem(s) to be Solved by the Invention] High brightness and efficient luminescence are 
possible for the first purpose of this invention at a low-battery drive, it is excellent in the 
stability in the time of repeat use, and is in offer of the orange in which homogeneity side-like 
luminescence is possible - the charge of red light emitting device material, and a light emitting 
device Even if it produces the second purpose of this invention by the spreading method, it is in 
offer of the light emitting device using the light emitting device ingredient and it in which high 
brightness and efficient luminescence are possible. The third purpose of this invention is to offer 
the new compound which has fluorescence in red from the strong orange of fluorescence 
intensity. 

[0008] " , , , „ . 

[Means for Solving the Problem] This technical problem was attained by the following means. 

[1] The light emitting device ingredient characterized by being the compound expressed with the 

following general formula (I). 

General formula (I) 



[0009] 
[Formula 3] 
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[0010] the inside of a formula, and X1 1 — an oxygen atom, a sulfur atom, or N-Rx express.ng ■ 
Y1 1 — an oxygen atom or a sulfur atom — expressing — R1 1-R19. and R1 — a and Rx the 
same — or you may differ and a hydrogen atom or a substituent is expressed, respectively. 
However, at least one of R1 1-R19. R1a. and the Rx(es) contains an electronic transportability 

heterocycle radical. , m 
[2] The annular azine compound which has the structure of the following general formula UU. 

General formula (II) 
[0011] 



[Formula 4] 
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[0012] the inside of a formula, and X21 — an oxygen atom, a sulfur atom, or N-Rx expressing — 
Y21 — an oxygen atom or a sulfur atom — expressing — R21- R29 and RX the same — or you 
may differ and a hydrogen atom or a substituent is expressed, respectively. R2a expresses the 
oxadiazolyl radical which may have a substituent. . 
[3] The light emitting device characterized by having at least one compound expressed with LI J 
thru/or [2] to inter-electrode by the general formula (I) thru/or general formula (II) of a 
publication in the light emitting device which contains much more organic thin film at least. 
[4] The light emitting device characterized by being the layer which distributed in the polymer 
the compound further expressed with the general formula (I) thru/or general formula (II) of [1] 
thru/or [2] at least in the light emitting device in which two or more organic compound thin films 
which contain a luminous layer or a luminous layer in inter-electrode [ of a pair ] were formed. 
[5] The light emitting device characterized by being the layer formed by applying the inclusion of 
the compound further expressed with a general formula (I) thru/or a general formula (II) UJ 
thru/or given in [2] at least, or this compound in the organic electroluminescent element in 
which two or more organic compound thin films which contain a luminous layer or a luminous 
layer in inter-electrode [ of a pair ] were formed. 

[0013] ., A ., . 

[Embodiment of the Invention] Hereafter, this invention is explained to a detail. A general formula 
(I) is explained. X1 1 is an oxygen atom, a sulfur atom, or N-Rx. Expressing, Y1 1 expresses an 
oxygen atom or a sulfur atom. X1 1 is an oxygen atom or N-Rx preferably. Expressing. Y1 1 
expresses an oxygen atom preferably. R1 1-R19, and R1 — a and Rx are the same — or you may 
differ and a hydrogen atom or a substituent is expressed, respectively, as a substituent an 
alkyl group (they are carbon numbers 1-8 especially preferably desirable — carbon numbers 1 
20 — more — desirable — carbon numbers 1-12 — ) for example, methyl, ethyl, iso-propyl. tert- 
butyl n-octyl n-DESHIRU, n-hexadecyl, cyclo propyl, cyclopentyl. cyclohexyl. etc. are 
mentioned, an alkenyl radical (especially, it is carbon numbers 2-8 preferably, for example, vinyl 
an allyl compound, 2-butenyl, 3-pentenyl, etc. are mentioned, desirable — carbon numbers 2 20 
__ more __ des i r able — carbon numbers 2-12 — ) an alkynyl group (they are carbon numbers 2- 
8 especially preferably desirable — carbon numbers 2-20 — more — desirable — carbon 
numbers 2-12 — ) for example, propargyl. 3-cutting-pliers nil, etc. are mentioned, an aryl group 
(especially it is carbon numbers 6-12 preferably, for example, phenyl, p-methylphenyl. naphthyl. 
etc are mentioned, desirable - carbon numbers 6-30 — more — desirable — carbon numbers 
6 _20 — ) the amino group (they are carbon numbers 0-6 especially preferably desirable 
carbon numbers 0-20 — more — desirable — carbon numbers 0-10 — ) for example, ammo, 
methylamino dimethylamino, diethylamino, dibenzylamino, etc. are mentioned, an alkoxy group 
(especially it is carbon numbers 1-8 preferably, for example, methoxy and ethoxy ** butoxy etc 
is mentioned, desirable - carbon numbers 1 -20 - more - desirable — carbon numbers 1 1 2 
-) an aryloxy group (they are carbon numbers 6-12 especially preferably desirable -- carbon 
numbers 6-20 — more — desirable — carbon numbers 6-16 — ) for example, phenyloxy 2- 
naphthyloxy, etc. are mentioned, an acyl group (especially, it is carbon numbers 1-12 preferably, 
for example, acetyl, benzoyl, the formyl. pivaloyl. etc. are mentioned, desirable — carbon 
numbers 1-20 — more - desirable - carbon numbers 1-16 ~) an alkoxy carbonyUroup (they 
are carbon numbers 2-1 2 especially preferably desirable — carbon numbers 2-20 more 
desirable - carbon numbers 2-16 ~) for example, methoxycarbonyl, ethoxycarbonyl. etc. are 



mentioned, an aryloxy carbonyl group (especially, it is carbon numbers 7-10 preferably, for 
example, phenyloxy carbonyl etc. is mentioned, desirable — carbon numbers 7-20 - more 
desirable — carbon numbers 7-1 6 — ) an acyloxy radical (they are carbon numbers 2-1 0 
especially preferably desirable — carbon numbers 2-20 — more — desirable — carbon numbers 
2-1 6 --) for example, acetoxy, benzoyloxy one. etc. are mentioned, the acylamino radical 
(especially, it is carbon numbers 2-10 preferably, for example, acetylamino. benzoylamino, etc. 
are mentioned, desirable — carbon numbers 2-20 — more — desirable — carbon numbers 2-16 
— ) an alkoxycarbonylamino radical (they are carbon numbers 2-12 especially preferably 
desirable — carbon numbers 2-20 — more — desirable — carbon numbers 2-16 --) for 
example methoxycarbonylamino etc. is mentioned, an aryloxycarbonylamine radical (especially, it 
is carbon numbers 7-1 2 preferably, for example, phenyloxy carbonylamino etc. is mentioned, 
desirable — carbon numbers 7-20 — more — desirable — carbon numbers 7-1 6 — ) a 
sulfonylamino radical (they are carbon numbers 1-12 especially preferably des.rable — carbon 
numbers 1-20 — more — desirable — carbon numbers 1-16 — ) for example, 
methanesulfonylamino, benzenesulphonyl amino, etc. are mentioned, a sulfamoyl group 
(especially, it is carbon numbers 0-12 preferably, for example, sulfamoyl. methyl sulfamoyl 
dimethyl sulfamoyl. phenyl sulfamoyl. etc. are mentioned, desirable — carbon numbers 0 20 
more — desirable — carbon numbers 0-16 — ) a carbamoyl group (they are carbon numbers 1 
12 especially preferably desirable — carbon numbers 1-20 — more — desirable - carbon 1 16 
— ) for example, carbamoyl, methyl carbamoyl, diethylcarbamoyl. phenylcarbamoyl. etc. are 
mentioned, an alkylthio group (especially, it is carbon numbers 1-12 preferably, for example, a 
methylthio. ethyl thio, etc. are mentioned, desirable — carbon numbers 1-20 - more 
desirable — carbon numbers 1 -1 6 — ) an aryl thio radical (they are carbon numbers 6-1 2 
especially preferably desirable — carbon numbers 6-20 - more - desirable ~ carbon numbers 
6 _ 16 __) for example, phenylthio etc. is mentioned, a sulfonyl group (especially, it is carbon 
numbers 1-12 preferably, for example, mesyl. tosyl. etc. are mentioned, des.rable — carbon 
numbers 1-20 — more — desirable — carbon numbers 1-16 — ) a sulfmyl group (especially, it is 
carbon numbers 1-12 preferably, for example, methane sulfinyl. benzene sulfinyl. etc. are 
mentioned, desirable — carbon numbers 1-20 - more - desirable - carbon numbers 1-16 ) 
an ureido radical (they are carbon numbers 1-12 especially preferably desirable --, carbon 
numbers 1-20 - more — desirable - carbon numbers 1-16 — ) for example, ureido methyl 
ureido. phenyl ureido, etc. are mentioned, a phosphoric-acid amide group (especially, it is carbon 
numbers 1-12 preferably, for example, a diethyl phosphoric-acid amide, a phenyl phosphonc-ac.d 
amide, etc. are mentioned, desirable ~ carbon numbers 1-20 — more — des.rable -- carbon 
numbers 1-16 — ) a hydroxy group, a sulfhydryl group, and a halogen atom (for example a 
fluorine atom — ) A chlorine atom, a bromine atom, an iodine atom, a cyano group a sulfonic 
group a carboxyl group, a nitro group, a hydroxamic acid radical, a SURUFINO radical, a 
hydrazine radical, an imino group, and a heterocycle radical (they are carbon numbers 1-12 more 
preferably desirable - carbon numbers 1-20 — as a hetero atom) On a nitrogen atom, an 
oxygen atom, a sulfur atom, and a concrete target, for example, for example, a pyrrolidine A 
piperidine, a piperazine. morpholine, a thiophene. a furan, a pyrrole. An imidazole, a pyrazole. a 
pyridine pyrazine. pyridazine. triazole. Triazine. Indore. indazole. a pudding, th.azo me. a th.azole. 
Thiadiazole, oxazoline. oxazole, OKISA diazole, A quinoline, an isoquinoline, phthalaz.ne. a 
NAFUCHI lysine, quinoxaline. quinazoline. cinnoline, a pteridine, and acridine A Phenan*rohn* 
phenazine. tetrazole. benzimidazole benzoxazole, a bends thiazole. benzotnazol. a TETORAZA 
indene, etc. are mentioned, a silyl radical (desirable - carbon numbers 3-40 — more 
desirable ~ 3-30 ~ especially, it is 3-24 preferably, for example, tr.methyls.lyl. tnphenyl s.lyl. 
etc. are mentioned.) etc. is mentioned. These substituents may be permuted further. 
[0014] Each substituent of R13-R19 is the alicycle, the heterocycle. or the ring of five to 6 
membered-ring preferably as a ring which may join together, respectively may form a ring and .s 
formed. Rx The heterocycle radical of no permuting [ of the alkyl group of no permut.ng / of 
carbon numbers 1-20 / or a permutation, no permuting / of carbon numbers 6-20 / or a 
permutation aryl group, and carbon numbers 2-20 ] or a permutation .s expressed P^ab^. 
[0015] Preferably as R1 1 and R12, it is the alkyl group of no permut.ng [ of carbon numbers 1 



20 ], or a permutation, no permuting [ of carbon numbers 6-20 ] or a permutation aryl group, and 
the heterocycle radical of carbon numbers 2-20, and it may combine with R13 or R14. 
respectively, and a ring (preferably alicycle of 5 - 6 member) may be formed, for example, an 
indoline ring, a tetrahydroquinoline ring, a durolysine ring, a phenoxazine ring, a phenothiazin ring, 
etc. are mentioned. Moreover, it may connect by R1 1 and R12, and a ring may be formed, for 
example, a pyrrolidine ring, a piperidine ring, a morpholine ring, a phenoxazine ring, a phenothiazin 
ring, an azepine ring, a carbazole ring, etc. are mentioned. They are the alkoxy group which is not 
permuted [ the permutation of the alkyl group which is not permuted / the permutation of a 
hydrogen atom and carbon numbers 1-20, or / a halogen atom, a hydroxy group, and carbon 
numbers 1-20, or ], a non-permuted amino group, and the permutation amino group of carbon 
numbers 1-20 preferably as R13, R14, and R15. It is the alkoxy group which is not permuted 
[ the permutation of the alkyl group which is not permuted / the permutation of a hydrogen atom 
and carbon numbers 1-10, or /, and carbon numbers 1-10, or] especially preferably. 
[0016] Preferably R16-R19 A hydrogen atom, the heterocycle radical of carbon numbers 2-20, A 
halogen atom, the permutation carbonyl group of carbon numbers 1-30, the alkylamino radical of 
carbon numbers 1-30, The arylamino radical of carbon numbers 6-30, the sulfonylamino radical 
of carbon numbers 1-30, The acylamino radical of carbon numbers 2-30, the ureido radical of 
carbon numbers 1-30, the alkoxycarbonylamino radical of carbon numbers 2-30, The 
aryloxycarbonylamine radical of carbon numbers 7-30, the carbamoyl amino radical of carbon 
numbers 1-30, and the sulfamoylamino group of carbon numbers 1-30 are mentioned. As a 
substituent of a permutation carbonyl group, an alkyl group, an aryl group, an alkoxy group, an 
aryloxy group, an arylamino radical, and an alkylamino radical are mentioned. They are a hydrogen 
atom, the acylamino radical of carbon numbers 1-20, the ureido radical of carbon numbers 1-20, 
the alkoxycarbonylamino radical of carbon numbers 2-20, and the aryloxycarbonylamine radical 
of carbon numbers 7-20 especially preferably. 

[0017] Preferably as R1a A hydrogen atom, an alkyl group, an alkenyl radical, an alkynyl group, An 
aryl group, a heterocycle radical, the non-permuted amino group, the acylamino radical, a 
sulfonylamino radical, A carbamoyl amino radical, a sulfamoylamino group, an 

alkoxycarbonylamino radical, An aryloxycarbonylamine radical, a phosphoric-acid amide group, an 
acyl group, a carbamoyl group, They are a sulfonyl group, a sulfamoyl group, a cyano group, and a 
halogen atom. More preferably A hydrogen atom, a heterocycle radical, the non-permuted amino 
group, the acylamino radical, A sulfonylamino radical, a carbamoyl amino radical, a sulfamoylamino 
group, An alkoxycarbonylamino radical, an aryloxycarbonylamine radical, An acyl group, a 
carbamoyl group, a sulfonyl group, a sulfamoyl group, a cyano group, It is a halogen atom. Still 
more preferably A hydrogen atom, a heterocycle radical, the acylamino radical, It is a 
sulfonylamino radical, a carbamoyl amino radical, a sulfamoylamino group, an alkoxycarbonylamino 
radical, an aryloxycarbonylamine radical, an acyl group, a carbamoyl group, and a cyano group, 
and is a heterocycle radical especially preferably. 

[0018] R1 1 thru/or R19, R1a, and Rx At least one is the aromatic series heterocycle of 5 with at 
least two hetero atoms which contain an electronic transportability heterocycle radical and 
consist of nitrogen atoms, oxygen atoms, and sulfur atoms preferably as an electronic 
transportability heterocycle radical thru/or 6 members. An electronic transportability 
heterocycle radical may form a condensed ring further, and may be permuted. As a desirable 
example of electronic transportability heterocycle, a pyrazole, a monocycle imidazole, an 
isoxazole, oxazole, OKISA diazole, a monocycle thiazole, thiadiazole, triazole, benzisoxazole, and 
benzoxazole are mentioned, and an isoxazole, oxazole, 1 and 2, 4-OKISA diazole, 1 and 3, and 4- 
OKISA diazole are expressed still more preferably. The permutation location of an electronic 
transportability heterocycle radical is R1a preferably. 

[0019] Next, a general formula (II) is explained. X21, Y21, R21 f or R29 is synonymous with X1 1 of 
a general formula (I), Y1 1 and R1 1, or R19, and its desirable range is also synonymous. R2a 
expresses an oxadiazolyl radical and may be permuted further. It is synonymous with the 
substituent which R1a of a general formula (I) expresses as a substituent, and you may permute 
further. A substituent expresses an aliphatic hydrocarbon radical, an aryl group, and a 
heterocycle radical preferably. 



[0020] Moreover, the compound expressed with a general formula (I) - (II) may be a low 
molecular weight compound, and the amount compound of macromolecules (preferably weight 
average molecular weight 1000-5 million, especially preferably 5000-2 millions, still more 
preferably 10000-1 million) by which the residue expressed with a general formula (I) - (II) was 
connected to the polymer principal chain — or You may be the amount compound of 
macromolecules (preferably weight average molecular weight 1000-5 million, especially preferably 
5000-2 millions, still more preferably 10000-1 million) which has the frame of a general formula 
(I) - (II) in a principal chain. In the case of the amount compound of macromolecules, you may be 
a homopolymer. and it may be a copolymer with other monomers. As a compound expressed with 
a general formula (I) - (II), it is a low molecular weight compound preferably. Moreover, you may 
be the tautomer although a general formula (I) - (II) are expressed with the canonical structure 
type for convenience. 

[0021] A desirable combination of the substituent of a general formula (I) - (II) is explained 
below. For a desirable combination of a general formula (I), X1 1 is an oxygen atom or N-Rx. 
Expressing, Y1 1 expresses an oxygen atom. Rx It is the heterocycle radical of no permuting [ of 
the alkyl group of no permuting / of carbon numbers 1-20 /, or a permutation no permuting / of 
carbon numbers 6-20 / or a permutation aryl group, and carbon numbers 2-20 ], or a 
permutation. R1 1 and R12 are the heterocycle radicals of no permuting [ of the alkyl group of no 
permuting / of carbon numbers 1 -20 /. or a permutation, no permuting / of carbon numbers 6- 
20 / or a permutation aryl group and carbon numbers 2-20 ], or a permutation, they may 
combine with R13 or R14, respectively, and may form a ring (preferably alicycle of 5 - 6 
member), for example, may form an indoline ring, a tetrahydroquinoline ring, a durolysine ring, a 
phenoxazine ring, and a phenothiazin ring. Moreover, it may connect by R1 1 and R12, and a ring 
may be formed, for example, a pyrrolidine ring, a piperidine ring, a morpholine ring, a phenoxazine 
ring, a phenothiazin ring, an azepine ring, a carbazole ring, etc. are mentioned. R13, R14, and R15 
The heterocycle radical of no permuting [ of a hydrogen atom and carbon numbers 2-20 J, or a 
permutation, The alkyl group which is not permuted [ the permutation of carbon numbers 1-20, 
or ], a halogen atom, a hydroxy group, They are the alkoxy group which is not permuted [ the 
permutation of carbon numbers 1-20. or ], a non-permuted amino group, and the permutation 
amino group of carbon numbers 1-20. R16-R19 The heterocycle radical of no permuting [ of a 
hydrogen atom and carbon numbers 2-20 ]. or a permutation, a halogen atom. The permutation 
carbonyl group of carbon numbers 1-30, the alkylamino radical of carbon numbers 1-30, The 
arylamino radical of carbon numbers 6-30. the sulfonylamino radical of carbon numbers 1-30. 
The acylamino radical of carbon numbers 2-30. the ureido radical of carbon numbers 1-30, the 
alkoxycarbonylamino radical of carbon numbers 2-20, The aryloxycarbonylamine radical of carbon 
numbers 7-30. the carbamoyl amino radical of carbon numbers 1-30. and the sulfamoylamino 
group of carbon numbers 1-30 are mentioned. R1a expresses a hydrogen atom, an alkyl group, an 
alkenyl radical, an alkynyl group, an aryl group, a heterocycle radical, the non-permuted amino 
group, the acylamino radical, a sulfonylamino radical, a carbamoyl amino radical, a sulfamoylamino 
group! an alkoxycarbonylamino radical, an aryloxycarbonylamine radical, a phosphoric-acid amide 
group! an acyl group, a carbamoyl group, a sulfonyl group, a sulfamoyl group, a cyano group, and a 
halogen atom. A pyrazole, an imidazole, an isoxazole, oxazole, OKISA diazole, a thiazole, 
thiadiazole triazole, benzisoxazole. benzoxazole. and benzo oxazole are mentioned preferably as 
heterocycle. and an isoxazole, oxazole, 1 and 2, 4-OKISA diazole, 1 and 3. and 4-OKISA d.azole 
are expressed still more preferably. Furthermore, as a desirable combination, R11 and R12 are no 
permuting or the permutation aryl groups of the alkyl group of no permuting [ of carbon numbers 
1-20 ] or a permutation, and carbon numbers 6-20, they may combine with R13 or R14, 
respectively, and may form a ring (preferably alicycle of 5 - 6 member), for example, may form an 
indoline ring, a tetrahydroquinoline ring, and a durolysine ring. Moreover, it may connect by R1 1 
and R12 and a ring may be formed, for example, a pyrrolidine ring, a piperidine ring, a morpholine 
ring, etc. are mentioned. R13. R14. and R15 are alkoxy groups which are not permuted [ the 
permutation of the alkyl group which is not permuted / the permutation of a hydrogen atom and 
carbon numbers 1-20. or /, and carbon numbers 1-20, or ]. R16-R19 A hydrogen atom, the 
sulfonylamino radical of carbon numbers 1-20, the acylamino radical of carbon numbers 2 20, 



They are the ureido radical of carbon numbers 1-20, the alkoxycarbonylamino radical of carbon 
numbers 2-20. the aryloxycarbonylamine radical of carbon numbers 7-20. the carbamoyl amino 
radical of carbon numbers 1-20. and the sulfamoylamino group of carbon numbers 1-20. R1a 
expresses a heterocycle radical, and a pyrazole. an imidazole, an isoxazole. oxazole. OKISA 
diazole a thiazole, thiadiazole, triazole, benzisoxazole. and benzoxazole are mentioned preferably 
as heterocycle, and it expresses an isoxazole, oxazole, 1 and 2. 4-OKISA diazole. 1 and 3. and 4- 
OKISA diazole still more preferably. R13 thru/or R19 are hydrogen atoms especially preferably. 
[0022] A desirable combination of a general formula (II) is synonymous with the combination of a 
general formula (I) with desirable X21. Y21, R21, or R29. and R2a is an oxadiazolyl radical and 
may be permuted further. It is synonymous with the substituent which R1a of a general formula 
(I) expresses as a substituent, and the aliphatic hydrocarbon radical of carbon numbers 1-20. the 
aryl group of carbon numbers 6-20. and the heterocycle radical of carbon numbers 2-20 are 
expressed preferably. . 
[0023] Next, although the example of a compound of a general formula (I) is shown, this invention 

is not limited to this. 

[0024] 

[Formula 5] 

D-l D-2 






D - 5 





[0026] 
[Formula 7] 




[0027] 
[Formula 8] 




D-25 




[0029] 

[Formula 10] 




SlTO^fi 27, 000 m:n=5:l(fljt) 



D-29 D-30 




[0030] Next, the synthesis method of this invention compound is shown. Although this invention 
compound is compoundable by various approaches, the synthesis method to which oxidative 
coupling of a phenylenediamine or the amino naphthols is carried out to a naphthol and an aniline 
which an oxidizing agent is made to act and compound a phenylenediamine derivative and a 
naphthol derivative under an alkaline ambient atmosphere as the following synthetic examples 
showed, for example as a general synthesis method, the approach of reacting, cyclizing the 



naphthol derivative expressed with o-nitrosophenol and intermediate field B, and compounding a 
product, etc. are mentioned. 

[0031] A part of synthetic example of this invention compound is shown below. 
Composition of a synthetic example-1 instantiation compound (D-1) [0032] 
[Formula 11] 




Or 1 

o 




CNHNHC-^j) 
0 



SOCls 



— 3» 



pyridine 




H 6 C 2 NH 
H 2 N-x x /y 




N 



C2H5 



C2H6 



K 2 C0 3 . (NiUaSzO, 



NDS 




(D- 1 ) 



[0033] Addition stirring of the phenyl- 1 -hydroxy naphthoate 26.4g was carried out what 
dissolved 25.0g of hydrazine monohydrates in ethanol 50ml. The temperature of reaction mixture 
rose- to about 40 degrees C. After stirring reaction mixture for further 1 hour, 100ml addition 
stirring of the water was carried out, and the depositing crystal was separated, it dried, and 1 5.7g 
of 1-hydroxy-2-naphth hydrazides was obtained. Next, pyridine 17.4g was added to what 
dissolved obtained 1 -hydroxy-2-naphth hydrazide 10.1g in mixed liquor (dimethylacetamide 25ml 
and acetonitrile 25ml), and benzoyl chloride 15.5g was dropped at it below 10 degrees C. After 
returning reaction mixture to the room temperature gradually and stirring it for 1 hour, water was 
filled with reaction mixture and the depositing crystal was separated. By ethanol, after washing, it 
dried and 15.9g of intermediate fields A was obtained. Next, intermediate-field A15.3g was added 
to 50ml of thionyl chlorides, and it heated at 70 degrees C, and stirred for 5 hours. It flowed into 
iced water after cooling reaction mixture radiationally, the depositing crystal was separated, and 
it washed and dried with the methanol. Chloroform developed and refined the obtained crystal in 
column chromatography, and 7.0g of intermediate fields B was obtained. Next, to what dissolved 
intermediate-product B0.29g in 400ml of ethyl acetate, and methanol 200ml mixed liquor, what 
dissolved 2.1 g of potassium carbonate in 100ml water was added, further, 1.4g sequential addition 



of 1.5g and the ammonium persulfate was carried out and the phenylenediamine compound C 
was stirred at 50 degrees C for 2 hours. The organic phase was separated and condensed by 
liquid separation actuation after reaction termination, it refined in column chromatography 
(chloroform/ethyl acetate = 9/1), and 0.27g of the target instantiation compounds D-1 was 
obtained. When the solution fluorescence spectrum of this compound was measured, it was 
PLmax=607nm (CHCI3). 

Composition of a synthetic example-2 instantiation compound (D-2) [0034] 
[Formula 12] 



[0035] 1.44g and nitroso compound D2.31g were dissolved in dimethylformamide 20ml, and 
heating stirring of the intermediate product B was carried out at 100 degrees C for 12 hours. 
Reduced pressure distilling off of the dimethylformamide was carried out after reaction 
termination, the obtained residue was refined in column chromatography (chloroform/ethyl 
acetate = 9/1), and 0.1 2g of the target instantiation compounds D-2 was obtained. When the 
solution fluorescence spectrum of this compound was measured, it was Pl_max=628nm (CHCI3). 
It compounded by the same approach as the synthetic instantiation compound D-1 of a 
synthetic example-3 instantiation compound (D-3) (Pl_max=607nm (CHCI3)). 
It compounded by the same approach as the synthetic instantiation compound D-2 of a 
synthetic example-4 instantiation compound (D-4) (PLmax=630nm (CHCI3)). 
[0036] Next, the light emitting device containing the annular azine mold compound of this 
invention is explained. The annular azine mold compound of this invention is useful as a 
luminescent material of orange thru/or red, and it is desirable to use for a luminous layer and/or 
an electron hole transportation layer. Although especially the formation approach of the organic 
layer of the light emitting device containing the annular azine mold compound of this invention is 
not limited, approaches, such as resistance heating vacuum evaporationo, an electron beam, 
sputtering, a molecule laminated layers method, a coating method, the ink jet method, and print 
processes, are used, and resistance heating vacuum evaporationo and its coating method are 
desirable in respect of a property and manufacture. 

[0037] The light emitting device of this invention is a component in which two or more organic 
compound thin films which contain a luminous layer or a luminous layer in inter-electrode [ of 
the pair of an anode plate and cathode ] were formed, may have a hole-injection layer besides a 
luminous layer, an electron hole transportation layer, an electron injection layer, an electronic 
transportation layer, a protective layer, etc., and may be equipped with the function of others 
[ each class / these ], respectively. Various ingredients can be used for formation of each class, 
respectively. 

[0038] An anode plate can supply an electron hole to a hole-injection layer, an electron hole 





transportation layer, a luminous layer, etc., a metal, an alloy, a metallic oxide, electrical 
conductivity compounds, or such mixture can be used, and a work function is an ingredient 4eV 
or more preferably. As an example, conductive metallic oxide, such as tin oxide, a zinc oxide, 
indium oxide, and indium tin oxide (ITO), To metals, such as gold, silver, chromium, and nickel, 
and a pan, or mixture or laminated material of these metals and conductive metallic oxide, 
Organic conductivity ingredients, such as inorganic conductivity matter, such as copper iodide 
and copper sulfide, the poly aniline, the poly thiophene, and polypyrrole, the laminated material of 
these and ITO, etc. are mentioned. Preferably It is conductive metallic oxide and ITO is desirable 
from points, such as productivity, high conductivity, and transparency, especially. Although the 
thickness of an anode plate is selectable suitably by the ingredient, usually the thing of the range 
of 10nm - 5 micrometers is desirable, and is 50nm - 1 micrometer more preferably, and it is 
100nm - 500nm still more preferably. 

[0039] What usually carried out the stratification of the anode plate on soda lime glass, alkali 
free glass, a transparence resin substrate, etc. is used. When using glass, in order to lessen the 
elution ion from glass, about the quality of the material, it is desirable to use alkali free glass. 
Moreover, when using soda lime glass, it is desirable to use what gave barrier coating sealant, 
such as a silica. If the thickness of a substrate is enough to maintain a mechanical strength, 
there will be especially no limit, but in using glass, it usually uses a thing 0.7mm or more 
preferably 0.2mm or more. Although various approaches are used for production of an anode 
plate with an ingredient, in ITO, film formation is carried out by approaches, such as an electron 
beam method, the sputtering method, resistance heating vacuum deposition, chemical reaction 
methods (sol-gel method etc.), and spreading of the distributed object of indium tin oxide, for 
example. By processing of washing and others, the driver voltage of a component is lowered or 
an anode plate can also raise luminous efficiency. For example, in ITO, UV-ozonization, plasma 
treatment, etc. are effective. 

[0040] Cathode supplies an electron to an electron injection layer, an electronic transportation 
layer, a luminous layer, etc., and is chosen in consideration of adhesion with the layer which 
adjoins negative electrodes, such as an electron injection layer, an electronic transportation 
layer, and a luminous layer, ionization potential, stability, etc. As an ingredient of cathode, a 
metal, an alloy, a metal halogenide, a metallic oxide, an electrical conductivity compound, Or such 
mixture can be used and it is alkali metal (for example, it Li(s)) as an example, the fluorides, such 
as Na, K t and Cs, and alkaline earth metal (for example, Mg — ) The fluorides, such as calcium, 
and gold, silver, lead, ARUNIUMU, sodium-potassium alloys, or those mixed metals, Lithium- 
aluminium alloys or those mixed metals, magnesium-silver alloys, or those mixed metals, Rare 
earth metals, such as an indium and ITTERIBIUMU, etc. are mentioned, a work function is an 
ingredient 4eV or less preferably, and they are aluminum, lithium-aluminium alloys or those mixed 
metals, magnesium-silver alloys, or those mixed metals more preferably. Cathode can also take 
the laminated structure not only containing the monolayer structure of the above-mentioned 
compound and mixture but the above-mentioned compound and mixture. Although the thickness 
of cathode is selectable suitably by the ingredient, usually the thing of the range of 10nm - 5 
micrometers is desirable, and is 50nm - 1 micrometer more preferably, and it is 100nm - 1 
micrometer still more preferably. Approaches, such as an electron beam method, the sputtering 
method, resistance heating vacuum deposition, and a coating method, are used for production of 
cathode, and vapor-depositing a metal alone can also vapor-deposit two or more components to 
coincidence. Furthermore, the alloy which is possible also for vapor-depositing two or more 
metals to coincidence, and forming an alloy electrode, and was adjusted beforehand may be 
made to vapor-deposit. The lower one of the sheet resistance of an anode plate and cathode is 
desirable, and below its hundreds of ohms / ** are desirable. 

[0041] If the layer which has the function to in_which an electron can be poured in from cathode 
or an electron injection layer, and an electronic transportation layer, and the function, to which 
the pouredHn charge is moved and the function offer an electron hole and the place of 
electronic recombination and make them emit light can be formed while the ingredient of a 
luminous layer can pour in an electron hole from an anode plate or a hole-injection layer, and an 
electron hole transportation layer at the time of electric-field impression, it is good anything. 



Although the annular azine compound of this invention is preferably contained in a luminous 
layer, other luminescent material can also be used. For example, a benzo oxazole derivative, a 
benzimidazole derivative, a benzothiazole derivative, A styryl benzene derivative, a polyphenyl 
derivative, a diphenyl butadiene derivative, A tetra-phenyl butadiene derivative, the North 
America Free Trade Agreement RUIMIDO derivative, a coumarin derivative, A perylene 
derivative, a peri non derivative, an OKISA diazole derivative, an aldazine derivative, A PIRARIJIN 
derivative, a cyclopentadiene derivative, a bis~styryl anthracene derivative, The Quinacridone 
derivative, a pyrrolo pyridine derivative, a thiadiazolo pyridine derivative, A cyclopentadiene 
derivative, a styryl amine derivative, an aromatic dimethylidyne compound, Polymer compounds [, 
such as the poly thiophene, polyphenylene, and polyphenylene vinylene, ], such as various metal 
complexes represented by the metal complex of an eight-quinolinol derivative, an orthochromatic 
metaHzed complex, and the rare earth complex, etc. are mentioned. Although especially the 
thickness of a luminous layer is not limited, usually the thing of the range of 1nm - 5 
micrometers is desirable, and is 5nm - 1 micrometer more preferably, and it is 10nm - 500nm 
still more preferably, although especially the formation approach of a luminous layer is not what 
is limited — resistance heating vacuum evaporationo, an electron beam, sputtering, a molecule 
laminated layers method, coating methods (a spin coat method, the cast method, dip coating 
method, etc.), and LB — approaches, such as law, the ink jet method, and print processes, are 
used, and they are resistance heating vacuum evaporationo and a coating method preferably. 
[0042] What is necessary is just to have the ingredient of a hole-injection layer and an electron 
hole transportation layer in any of the function to pour in an electron hole from an anode plate, 
the function to convey an electron hole, and the function that carries out the obstruction of the 
electron poured in from cathode. As the example, a carbazole derivative, a triazole derivative, an 
oxazole derivative, An OKISA diazole derivative, an imidazole derivative, the poly aryl alkane 
derivative, A pyrazoline derivative, a pyrazolone derivative, a phenylenediamine derivative, An 
arylamine derivative, an amino permutation chalcone derivative, a styryl anthracene derivative, 
full — me — non — a derivative, a hydrazone derivative, a stilbene derivative, and a silazane 
derivative — An aromatic series tertiary-amine compound, a styryl amine compound, an 
aromatic series JIMECHIRI DIN system compound, Conductive polymer oligomer, such as a 
porphyrin system compound, a polysilane system compound, the Pori (N-vinylcarbazole) 
derivative, an aniline system copolymer, thiophene oligomer, and the poly thiophene, etc. is 
mentioned. Although especially the thickness of a hole-injection layer and an electron hole 
transportation layer is not limited, usually the thing of the range of 1nm - 5 micrometers is 
desirable, and is 5nm - 1 micrometer more preferably, and it is 10nm - 500nm still more 
preferably. A hole-injection layer and an electron hole transportation layer may be monolayer 
structures which consist of one sort of the ingredient mentioned above, or two sorts or more, 
and may be multilayer structure which consists of two or more layers of the same presentation 
or a different-species presentation, as the formation approach of a hole-injection layer and an 
electron hole transportation layer — vacuum evaporation technique and LB — law, the ink jet 
method, print processes, and the approaches (a spin coat method, the cast method, dip coating 
method, etc.) of dissolving or distributing a solvent and coating it with said hole-injection 
transportation agent are used. In the case of a coating method, it can dissolve or distribute with 
a resinous principle, and a polyvinyl chloride, a polycarbonate, polystyrene, 
polymethylmethacrylate, poly butyl methacrylate, polyester, polysulfone, polyphenylene oxide, 
polybutadiene, Pori (N-vinylcarbazole), hydrocarbon resin, ketone resin, phenoxy resin, a 
polyamide, ethyl cellulose, vinyl acetate, ABS plastics, polyurethane, melamine resin, an 
unsaturated polyester resin, alkyd resin, an epoxy resin, silicon resin, etc. are mentioned as a 
resinous principle. 

[0043] What is necessary is just to have the ingredient of an electron injection layer and an 
electronic transportation layer in any of the function to pour in an electron from cathode, the 
function to convey an electron, and the function that carries out the obstruction of the electron 
hole poured in from the anode plate. As the example, a triazole derivative, an oxazole derivative, 
an OKISA diazole derivative, full — me — non — a derivative, an anthra quinodimethan 
derivative, and an anthrone derivative — A diphenyl quinone derivative, a thiopyran dioxide 



derivative, a Calvi diimide derivative, Heterocycle tetracarboxylic acid anhydrides, such as a full 
ORENIRIDEN methane derivative, a JISUCHIRIRU pyrazine derivative, and naphthalene perylene, 
The various metal complexes represented by the metal complex which makes a ligand the metal 
complex of a phthalocyanine derivative and an eight-quinolinol derivative, a metal phthalocyanine 
and benzo oxazole, and benzothiazole are mentioned. It is the electronic transportation 
ingredient which has condensation heterocycle structure preferably as an electronic 
transportation ingredient combined with this component, is specifically the thing of 1 1 to 
Japanese-Patent-Application-No. 207957 publication, and is still more specifically this patent 
general formula (IX). Although especially the thickness of an electron injection layer and an 
electronic transportation layer is not limited, usually the thing of the range of 1 nm - 5 
micrometers is desirable, and is 5nm - 1 micrometer more preferably, and it is 10nm - 500nm 
still more preferably. An electron injection layer and an electronic transportation layer may be 
monolayer structures which consist of one sort of the ingredient mentioned above, or two sorts 
or more, and may be multilayer structure which consists of two or more layers of the same 
presentation or a different-species presentation, as the formation approach of an electron 
injection layer and an electronic transportation layer — vacuum evaporation technique and LB - 
- law, the ink jet method, print processes, the approaches (a spin coat method, the cast method, 
dip coating method, etc.) of dissolving or distributing a solvent and coating it with said electron 
injection transportation agent, etc. are used. In the case of a coating method, it can dissolve or 
distribute with a resinous principle, and what was illustrated as a resinous principle in the case of 
for example, the hole-injection transportation layer can be applied. 

[0044] What is necessary is just to have the function which inhibits that what promotes 
component degradation of moisture, oxygen, etc. as an ingredient of a protective layer enters in 
a component. As the example, In, Sn, Pb, Au, Cu, Ag, aluminum, Metals, such as Ti and nickel, 
MgO, SiO and Si02, and aluminum 203, GeO, NiO, CaO, BaO, Fe 203, Y203, and Ti02 etc. — a 
metallic oxide — MgF2, LiF, AIF3, and CaF2 etc. — a metal fluoride and polyethylene — 
Polypropylene, polymethylmethacrylate, polyimide, poly urea, Polytetrafluoroethylene, 
polychlorotrifluoroethylene resin, poly dichlorodifluoroethene, The copolymer of 
chlorotrifluoroethylene and dichlorodifluoroethene, The copolymer which is made to carry out 
copolymerization of the monomer mixture containing tetrafluoroethylene and at least one sort of 
comonomers, and is obtained, the fluorine-containing copolymer which has cyclic structure in a 
copolymerization principal chain, the absorptivity matter of 1% or more of water absorption, the 
dampproof matter of 0.1% or less of water absorption, etc. are mentioned, the formation 
approach of a protective layer — especially — limitation — there is nothing — for example, a 
vacuum deposition method, the sputtering method, a reactive sputtering method, and MBE 
(molecular beam epitaxy) — law, the ionized cluster beam method, the ion plating method, a 
plasma polymerization method (the high-frequency excitation ion plating method), a plasma-CVD 
method, a laser CVD method, a heat CVD method, a gas source CVD method, a coating method, 
and the ink jet method are applicable. 
[0045] 

[Example] Although an example is given to below and this invention is concretely explained to it, 
thereby, this invention is not limited. 

What produced ITO by the thickness of 150nm on the example 1 25mmx25mmx0.7mm glass 
substrate (Tokyo Sanyo Vacuum Co., Ltd. make) was used as the transparence support 
substrate. The organic layer was vapor-deposited for this transparence support substrate under 
the condition of a substrate temperature room temperature in following order in the vacuum of 
10-3 to ten to 4 Pa after etching and washing, first, a copper phthalocyanine — about 10nm — 
vapor-depositing — a degree — TPD (N, N'-screw (3-methylphenyl)-N, N'-diphenyl benzidine) 
about 40nm — it vapor-deposits and then becomes about 40nm of thickness in a second in the 
evaporation rate of 0.004nm/second, and 0.4nm /, respectively about a compound given in Table 
1, and Alq (tris (8-hydroxyquinolinate) aluminum) — as — vapor codeposition — carrying out — 
further — as the fourth layer About 20nm was independently vapor-deposited for Alq. After 
installing the mask (mask with which luminescence area is set to 5mmx5mm) which carried out 
patterning on the organic thin film and carrying out 250nm vapor codeposition of 




magnesium:silver =10:1 within vacuum evaporationo equipment, 300nm of silver was vapor- 
deposited and the component was produced, using TOYO source major unit 2400 mold, a direct- 
current constant voltage is impressed to an EL element, and light is emitted — making — the 
brightness — luminance-meter BM-8 of TOPCON CORP., and luminescence wavelength — the 
Hamamatsu Photonics make — it measured using spectrum analyzer PMA-11. Moreover, the 
closure sample was created about component endurance, the constant current drive was carried 
out by initial brightness 100 cd/m2 for 1 hour, and the brightness maintenance factor was 
evaluated. The result is shown in Table 1. 



[0046] 
[Table 1] 
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[0047] 

O : — 60% or less of 60 - 80% [ of 80% / of brightness maintenance factors / or more 
**:brightness maintenance factors ] x:brightness maintenance factors [0048] 
[Formula 13] 
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H 5 C 2 

[0049] Carrying out high brightness luminescence of this invention compound compared with the 
Nile red (comparison compound A), and excelling in endurance was shown so that clearly from 
the result of Table 1. Moreover, luminescence excellent in red color purity is possible. 
[0050] After vapor-depositing TPD for an ITO substrate about 40nm of thickness after etching 
and washing like example 2 example 1, about 40nm of compounds given in Table 2 was vapor- 
deposited, and Alq was further vapor-deposited so that it might become about 20nm of 
thickness. Subsequently, it evaluated by vapor-depositing cathode like an example 1. A result is 
shown in Table 2. 
[0051] 
[Table 2] 
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[0052] Even if it uses this compound independently as a luminous layer, it turns out that high 
brightness luminescence is carried out compared with the Nile red, so that clearly from the 
result of Table 2. Moreover, luminescence excellent in color purity is possible. 
Like example 3 example 1, after etching and washing, 0.5mg of compounds Pori (N- 
vinylcarbazole) 40mg t PBD(2-(4-biphenylyl)- 5-(4-tert-buthylphenyl)- 1, 3, 4-OKISA diazole) 
12mg, and given in Table 3 was dissolved in 1 ,2-dichloroethane 3ml, and the spin coat of the ITO 
substrate was carried out on the washed ITO substrate. The thickness of the generated organic 
thin film was about 100nm. Subsequently, it evaluated by vapor-depositing cathode like an 
example 1. A result is shown in Table 3. 
[0053] 
[Table 3] 
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[0054] A low-battery drive and high brightness luminescence are [ in / at the component using 
the compound of this invention / a spreading method with usually low luminescence brightness ] 
possible so that clearly from the result of Table 3. 

[0055] It is Pori (N-vinylcarbazole) 40mg, 2, and 5-screw (1-naphthyl) on the ITO glass substrate 
etched and washed like example 4 example 1.-1,3, and 4-OKISA diazole 12mg, tetra-phenyl 
butadiene 10mg, and instantiation compound D-1 of this invention The spin coat of the solution 
which dissolved 0.1 mg in 1 ,2-dichloroethane 3ml was carried out. The thickness of the organic 
layer at this time was about 120nm. Subsequently, cathode was vapor-deposited like the 
example 1. When direct current voltage was impressed to this component by having used the 
Mg:Ag electrode as cathode, having used the ITO electrode as the anode plate and the 
luminescence property was investigated, white luminescence (brightness 1800 cd/m2) of = (0. 35 
0.34) was obtained on the CIE chromaticity diagram (x y) by 15V, and it turned out that it is 
effective in white luminescence. 
[0056] 

[Effect of the Invention] The organic EL device containing the annular azine compound of this 
invention enables high red EL luminescence of high brightness and color purity compared with 
the former, and gives the component which is excellent in the shape of a field, and is excellent in 
endurance. Especially, also by the low spreading method of luminescence brightness, a good 
luminescence property is acquired and advantageous component production is usually attained in 



respect of a manufacturing cost etc. 
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&OL2iB*S©H»5£ ( I ) tt^U-M&t (II) "CSli* 
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<fc -3 xmet <* n/cji-c* & c £ Sr^m £ -r 

[0001] 
[0002] 

[g£*©8ffi] W««J»*ffifflLfcWtSSISi^)t (E 

jRT£Lr©ffl^3&J^a»3n. ^<©pijiwbnt 
— *f©»[6]^s^6«}sssti-cc^o mmz. nnmm 

a>e>IE?L#&A;**a£. JlfC. C©«T-£IE?L*s^c® 

cooo3] ft&commzytm+iz. mmms*m< . 
mm& j pmtW}mi>m>itci)^ 2^. iovot© 

VaV-j^T, UZ-X. 5 1t. 9 13 
H. 1 987$) . M^%*tori»4. C©^S«. S 
■f^jMH£L-C^S*U-HSft«:. #S#II£ 

»K©^SI631&%f#rt»-6. 

2bZ>wz&&*tii? ! &mi$><o . wt&m*v-yum 

*7 Tl'v-i* 7 6 5t. 36 10 

h. 1 9 8 9$). c<D^mz. mm-cmxmt o-cm 

t?£L,-Ct,>-5. y)Ut>~'-~ =r ■< ?.-y'\s4 . 

[0004] w«»**?-«:fflt»e»tirt»4iSfem*fe 
^£ur«. «a|x.(i4- (i»yyy?-u>) -2-> 

^;l/-6- (4-y^f;l/7S/Xf ^L.) -4H-f 
7> (DCM) 4 F-7'-rSC£{Cj:->r*Sfe©»7K 

«fc k> m&icftyt? z> e l^*!®^ pan,* s 4>© 




C3) 

3 

[0 00 5] mUE Lm+lCto^Xlgm&f&ti 

miLx^zb <D\tmm»m^n'mmi<c & ~> xmm l 
ri»4*^r*4*J. §ii*i*i©ffflB8it, jnitt. Affi 

[0 00 6] *fc. ifi*£, 7-f Jl/*-fl§SM4. 

n*iiss-prt>s*i. stmsassaK. se*>6#a© 20 

[0007] 

[ WMfimfo L>&*> iTSIS] #££B;§© Jg— © gift 

iiLttfflB#-c©^3£i4cc«n t ^«Btt«*?rtta«fe 

JfcHj©IBr©aiflW:. JtoS*SC"Cf¥HO-Ct>i«Wflt. IS 
[0008] 

[SSII?r»*-rS/c*©^K] C©HHttTE*SKJ: 

[ 1 ] ( 1 ) ?I?n^t^n-cSi5ci?; 

( I ) 
[0009] 

[{t3j 40 

R.7 




[0010] ^tfi. X^tt&SRMT. SSfSJgH^/fcttN 
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L/. R,, — R,,. R... R. «|SJ— *fcttS&-3Tt,»T 

Rt.~Ri». Ri.. te<fcU t R,©ii>*< it 1 "3B*^F 

[2 ] TIB-flSS (II) ©«jfi**TS»ttTi»ffc£ 

-M5$ (ID 
[0 0 1 1 ] 
[ffc4] 

R2 S R2 6 ' — p5S^\-^-R 2 8 

I R2 3 R2 A 

R2 1 

[0012] XnWSfl^ fcttN 

-r x *«u Yt^zwmm*. ztcimmm+zm 

[ 3 ] ««noK:4>tt < t b-m<Dmmgm*&m?z>& 
ytm+icte^r. 1 1 ] fc^o [ 2 ] casts©— asss; 

( I ) «ct»0-«a (II) -C«3ft*{fc^»*^tt< i 
[ 4 ] -»©««IHlCC»#JBfc 0 < 

ifc-a^ [ 1 ] at^o [2] cd-ms; ( 1 ) ai>o- 
®s (id t?as*i&ft6«i*#y^--*«:»»LteJi 

>*j*?«fec>T. 4>tt< [ 1 ] 

[ 2 ] SBttO— «W ( I ) ftlr^OHBK (11) "CS$n 
£fbi^? h L < wttft£»©*Wft*J»S-r 5 C <fc 6C <£ 

-> r s h^t jb-c * * c i *«f* i r a 

[0013] 

« 0 — «5£ ( 1 ) ccoc*r»wr*. x^ttMjRiM 

^ StflljR^SSfcttN-R. *«U Y^ttBBRJKFK 
ttN-R, *«U Y ll «»*L/<«»3R/a j F-*«T. 

J:0»f*L<BiaR»1^12 % «K:»*U<«iaR«[ 

^U, ter,t-^k n-^-^^;U, n-7 =r ^;U > n 
-^^•tf-rv-^. ^^D7'Dk*;k 5^^n^>^;U. ^ 



Jk TVJk 2 --f^-fr. 3 -^>^JU&£#W 
6ti5 e ) . y;U*^JUS (»*L<»»*»2'-2 

IR&2 — 8"C&9> «ia^D/^f;k 3 ^ 
Jl/ft<Sf#*W&*iS. ) , TV-JVm (»*L<«K* 
&6-30, ±Otf*U<l*KJR»6-20, 

S (^$lx<te£Sfl£*0-2 0, «fcO»SL<ttKX« 

o-io, «F{c»*L<wgSR»o-6r*o, wu* 

:>S (»*l/<(ttBR«l-2 0. J:9»*U<J«aR 
&1-1 2, 1#K:»*L<J«aR«l-8-C*t), «*. 

£ e ), 7»J-W + VI <»*L<tt«*»6-2 
0. J:0fiF*K»«JR»6^16, Wfc»*L<t*K 

izmmm 1-20, <t o»* l < 1 - 1 6 , w 

) , r*:a*5/#JM*-Jl* <#*0<fctt»R«2 
-2 0, J:D#*0<fctf&RK2--l 6, «fCc»*U< 
t*K3HR2-^l 2r*0, 

x f tv*;^^^i'Wfe>n6, ) % ry-w 

*t/^7Jb*r-iI/« (»*L<tt«3W»7~2 0, <t0» 
*1<B««S7-16. Wc»«Kittia«7-l 

*>ft£o ) , T^b^^S^S <»*(Xtt«*»2--2 
0, «k0tTSO<«tt3NR2^1 6, Wc#SL<tt«8 
3R»2-10"CA0, 0»;t«T-feh + ^ ^c>*/^il/* 

Bft«»2-2 0, <fc0#*b<«**»2--l 6. 49 
tcjff*U<»K3R»2-l 0t*0. W«7*W 
<>W;b7 5/ fti'W6h6. ) . 7^3 
*5/*MM*i*T 5 <»* 0 < ttK&ft 2-20, 

*>$Ptf6ft&. ), ry-^+^i^^Ti/i 

<»*(y<t*R3R»7^2 0, J:0»SSL<ttlW!»7 
-16, »«:jff*b<ttKSI8K7-i 2t*0, Wt« 

& 0 ), XWr.;br>yi (»* L < 1 - 2 

0. J:0Jff*U<tt«aiWl^l 6, »CC»*0<W« 
3t$U- 1 2"C&D, >*JM?-Jl>T 5 V, 



(4) 4$Bfl 2 0 0 1 - 2 6 1 6 7 7 
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7 7 ^iH (W$l/<«^0-20, <fc9«F£U 
<«j§0?lifc0-l 6, 4*CC»*0<ttE*»0--l 2t 
ffil^^y^^k -rf^vrt/XJl^T^-Ok 

1-20, £9»*0<tt6SRl--l 6, *S0c#*l,< 

jfrjUr^e-Ok S/x^jl/^ikrc-t-f ;k 7x-Jl^*;M 
*^bfc£#W6ft£o ) • T)V*rfr**m (»* 0 
10 <«gelg£fcl-2 0, J:0^l<tt^fSl-l 6, 
«6C»* U < WK*« 1 - 1 2T-&9, 

i^**ftifWf6hS. ) . 7'J-WI 
(«P*l/<»ft«*6-2 0, cfc9#*0<t*R*»6 
-1 6, #{C#*0<«K*»6-~1 27*D, mtf 

*U<«R3R«l-2 0. J:t)»*L/<««Sra»l-l 

;k F^i/fti'wens. ) , Kfry j m 

*L<BK*»l-20. <t0»*L<«R3R»l-l 
20 6, »fC»4L<ttttJR»l-^l 2"C*0. WAtfydf 

>*;U:7 ^ ~;k ^>-fef>x;l/:7 -f ^;U&£ri*pC:f 6ti 
) , tfU-f Ml (#£0<te*3g£fcl-2 0, cfcD 
L < rafiSRSfc 1-16, L < »K3Rtt 1 - 

1 2-C^O, WUi^W h\ -rf*\0/*u-Y K, 

W Kftt'^Cffth*. ) . 'i>i7; KS (*f 

*0<tt«3R»l-20. i0»*U<ttlWI»l-l 

6. «F«C»*L<»««»1'-1 2T*0^ mtf^x 

W;>K7S h\ 7x-^'J>i7S 

n-Sc ) , bFa + ^E ^Ji/^^'hS, ^ny>JH-¥- 
30 («B7 5f*JK^ «3RH^, *^J1T, 3-53RJK 

•Y^^S, -^P^S (ff*L<JiK3RRl-2 0. J: 
tt. IBRIR^-. SSHMT-, JW*WK:w 

tr^y-ik tr v^>, b^^>, f»;y^>, hur 
bVTz/>, -r>F-Jk j^jfv-to. y'v 

40 >, ^7 , / , ;>, ^77-;k f'T^T^-^k 

-fy*-/y>, y^^e^>, t7?';yk 

^. <>^h';7y-;k r*h^ifw r >f r >^i'^cf 

W^Ltfh U ^^;U^»J>»k h 'J ? x^;k>y;^i' 
50 3&s*fcf6*iS. ) &^^cf6ns. Cti6©g«S*« 




(5) 
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[0014] R.i^Rt.caHUB, -en-en^o 

[00 15] R llt R al iU^l<^ 

2 0<D^a&£/ctt®&<DT;u*;uS v Uyg&6-2 o 10 

©*f«ft*yfc««ftT';-iU», *3PI&2-2 0CD^ir 
(»*L<«5-6HOBi«l) «&«OTfcJ:<, 

t,iUr»*b<B*JRBl^ 0<Dit»* 20 

g^^/ciJit^07J^J«, £eS2fc l - l 0 <D©& 

[0016] R t6 ~~R 19 l<m£L<te, 
£fc2-2 OcD^raigS, Aay>I^ 

^6-30©7»;-;b7^l, 30 

3 0<DXJU*~;U7 5 KS»2-3 0©7^7 

07Jl/3 + ^W^;l/7$>'I 4 K*»7-3 0©7 
»J-;l/t^^W^l/7^I, K*»1^3 0CD* 

tfi/i, 7'j-^7^S, 7M^7 5/1W 
6ft Wtc»*L/<tt*SRJH : 5F L , gMl-2 007 
W^l, KSRftl^OCD'JU-f KB, g»i»2 40 
-2 OCDT^a + ^W^I/TSyl, S*fK£fc7-2 
0O7 »; -Jl^ + S^Jl^—JUT S /It^^o 

[0017] R lfl £LTW£0<B*3t/lw\ r;u+;b 
a, r^^ua, tjm^us, ru-^s, 

UBS. 11^7^1, 7^7^i, x;^^7 
s yM. t?JWG<()]fT$ ^S, x;l/77 j e-{^7$/ 
7;i/3+v^;^^7$/S, 7'J-^ + ^ 

*:J)im. J&A^—Jl/S, ^I/7 7^^H, V7^ 

£. Apy>iK*9 t ^OWStXttTklRJS^ ^ so 
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irp}E$g v ilft7^1, 7^7 5^1, 
;l/7^I, *JW^>f;l/7^1, X^^T-t-fiUr 

s /l, 7;i/3^>*^^i/7^i 4 7'j-wt 

x;l/:7 r^-OUS, V7>I, ;>P^>JM 

^7^1, ^;l/^-^7 5^I, ^il^^e-f Jl/TS -/ 
g. r^r^^T 5 Tite^iJfrtf—foT 

5 sm. T V-)V**rts*Jl>tf~)VT 5 Xg. T^;U 
#;U^*:-OI/g, ^7/ItfeO, «f{c»*L<« 

[0018] Rntc^URi,, Ri». R* <Z>4>tt< <t & 
^^^c^^fPS^^^ <kfc2^}$o5fcl>L 

Jk **-9-iPT!/-ik ***7!/-Jk *TVT*S- 
Jk bVTV— Jk ^>X-fv*+t7-iK ^>X^- 

;k Jk 1,2, 4-t+^7^W 

1. 3, 4 -*+*^T-/-ib*«-r. ST-»3it4^7- 

p^ge^a&ftHBS?* o < «R 1B t$,^ a 
[0019] ^tc, — «se (ii) (cot^rttwr*. x 
n , y 21 , R 21 ^^R I9 ii-i$a(i)oXu, 

ire&& e R 2 ,«t+t^7yyjH^^ $6tca 
gisnt^tfeai^ msmt orttHiax (d©r 

<r». b»s». »* i/ < immmi?iit*mm, tv-j\> 

[0020] &tc. — «sc ( i ) - (ii) rSESftifl: 
^«ttfi»-?«^fc*«'C*r>'CfcAc^. — «S; ( I ) 
- (ii) rgsns«i*i#y v-^iRccstssft/ciS 
ft^&it-sw (&£L< »ms¥*^^a 1000-5 

0 0 0 0 0 0. *S&C&?£ U<te 5000-200000 
0. ^6^L<«1 0 000-1 00 000 0) & 

L< tt. -ttS ( I ) - (ii) ©#»**«ccfcoU» 
*m<t<£W mzo< ^mm^^rm 1000-50 

00 00 0, #CC$f ^ L< ^5 0 0 0 -2 0 0 0 0 0 

0 . igccw^ l<u 10000-1000000) r^> 

SC^ 0 — »SC ( I ) - (II) "C«3*i6ffc6«£ It 

( 1 ) - (11) B«fiw«c«H«jiSCr«i/rc»iaw, 

[0 0 2 1 ] «TCC— MS ( I ) - (II) (Dg^ScDW 



9 

£U^m&^t>i*teXiA*W%m*}£tcteN -r„ *a 

^&£/c^&<dt;u*jus, &tmme~~2Q<Dt!mt& 

0&g&g/c«:g&(D7JU*;US, Sf»6-2 0(Di 
IM&£/ekJ:g&Ty ~;Ug, ^S2-2 0O»t 

, #j;i«^> Ky>ig> f-h7th'D+^y> 
^.*py^>^ ? x. y^r-^i^m. 7x.s*Tis 

3^, -=e;u*y>^ ^^y^^tx>^ v 7iy?r^> 

/ctfg&CD^f* 1 -2 0 

CDT^K. ^1-2O0S^7^«T$)^ R 

If^faSl. Apy>B^ K*»1^3 0OI 

^6-3 0CD7»J^7^I, 1 - 3 0 CD 

^1/^7 5/1, »2-3 0(D7^7^ 

6 ^l-30O^l/^FE fiHR»2-2 0<DT 

^^^W^r^i, £3R»7^3 0©Ty- 

^juts^S, 6aR«i^3 0(DX;u^r^^;ur 
yK#**f&ft4. R 1B «*3RJH* % TJU*;U3k T;U 
ir~)l& TJU*^-;US, 7V-;H, ^f-a3KS> Ml 
1^7 5^1, 7^1/7 5^1, x;u*~;U7 $ ^S. 

*7JU-/<-*-f JUT 5 7,)\s7 y^zA JUT ^ SS. T)V 

3 + ->^;U^;UT S >>S, T V -;U^+->^7JU^;U 

7 5^1, ';>i7^Fl, Ti^Ug, *JU^t*^;U 
g v X;U*^;U«, x;U? r^-O^m. *sT 

Jk Y£2V-Jk -Yy Jk ***:/-Jk 

***^T!/-;k ^7^-Jk *"TS*TV-Jk h r ; 
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T^-Jk ^>X^ y**tf !/— Jk oxt^fV- 
Jk O'/t+lfy-^W^n, ®c#*o<K-< 
y*+UV-Jk **i^/-jk i, 2, 4-tf*iJ-^ 

77-Jk 1. 3. 4-**1f^Tl/-;U«r^. HCC 

OOMBBftSftittaBftOTJU+JUa. »6-20© 
ftgB&g ttBJftT V -;US"C^> 0 % R 4 , £ /c«R t 4 <h 
ftiWS^LtS (»*U<tt5^6il©BBB) 

f&uri>£<, wt«-r> Ky >«. 7*h7th*o+/ 
io y>3», i?*uvv>>m&ftZf&isT:i>Ri>o R,, 
iR 1 ,rattbT8i4^j«u-cfeS< . Wittftray^ 

R,3, R.«. R,,tt*JRJiSt^ KJR»l-2 0©!Bft* 
fctt*«BJft©TJU*JU», l-2 0Og^/di 

*Hatft<DTJUn^^Sr*«3, Ri.-Ri.tt, **JH 
T\ 1-20 cdx;U*^;UT 5 ^^2- 

2 0C07^7$^i, gMl-20© 1 )!/^ KS. 
K3Ra2-2 0©TJU=f*S//7JUsP^UT$y», MX 
Sfc7-2 0<OTy-JU*+S/*;UsJf^.;UT5y*. g»S 
20 ftl —2 00^7 ;U/<*-T JUT 5 i?m$kl^20<D 
x;i/7 7 ^^Ji/7^I"C^^ 0 R 1 .t£^7'a8H££X 
U, ^rP^iUff$K«b7^Jk 
Jk ^V**1»-!/-JU, ***^/-;U. **1f^TV r - 
Jk f7^ik ^7^7*/-^ hyTV-;k ^> 
X-fyaf+tJ-y-Jk ^>X**tf!/-jU*J*tf 
Mecws^tt^y^+^-Jk **i*-y-Jk l, 

2, 4-*W^7V r -Jk 1. 3, 4-:**1fi>TV 

-iu**r. »«c»*i/< ttRt.ac^i/Rt.^jiaK-T- 

30 C 0 0 2 2 ] — (HSC (II) <£>Sf £ Lt>ffl3^*>tftt 
X„. Y 2l4 R 11 ftl»UR„ttHBtt(I)©if*Ui 
ffl^*4HI*-C*0. R,.tt**1*^T!/yiU»-C* 

S6cc«fts*irc»r*>^c». aiftKio-ctt— «a 
sc ( i ) oRt.swrwa&HWc**), ^$o<&* 

£SSUR 1-20 Ofll«!rtSsK{ b*SR». 6 - 2 0 cd 

Ty-;u». «SR»2—2 0<o^n«a**-r. 

[0 02 3] 3«c % HttSC ( I ) Offc^»«*«T*«, 
*»IBttC*iCC|R5ES*ia:C>. 

[0 0 24] 
40 [ffc5] 




[002 5] 



lite] 




[0 02 6] 



Ut7] 




[0 02 7] 



Ut8) 




[0028] 



Ht9] 




[0 02 9] 



lit I 0] 



21 



D-26 



(12) 



h 5 c 2 h b c 2 r x ~p 

CH 3 
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D -27 -6 CH 2 -CH ->= 6 CH 2 -CH -h: 



N 




H 5 C 2 H.Ci a "ij 



N 



tmwmfrFM. 15.000 

m:n=9: lQSftifc) 



D-28 -eCH 2 -CH^s eCH 2 -CH^r- 





ii cn 



Lf^l^l 27, 000 m : n=5 : 1 (ftSJfc) 



D-29 



D-30 




N ^ N Q 
H 8 C 2 0 V "J 





[0030] acJC*#8giHb£«»©£«6ffi*fl*-i-. 



[0 03 1 ] *»W<fc^ft©^fiS«©-»*KT«C^ 

■r. 

so ^SFd- 1 



(13) 



23 
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mmt^m ( d - i > <Di 

[0032] 



* [{tin 



OH 




C0 2 -Q> NH 2 NH 2 -HaQ 



OH 




CNHNHa 

ii 

0 



0_ 

pyridine 



OH /=\ 
CNHNHC-C /> 

0 




SOCL 




H 6 C 2 NH 
H.N-Q- 



X2H5 



N\ ♦ NDS 

C2H6 



K 2 C0 3 . (NH4) 2 S 2 0 S 



HsC, jCX 

I / 
H5C2 HsC 2 0. 




(D- 1) 

[0 0 3 3 ] fc F^>-~*Wf$?2 5. Og?:i^- 
^ Fx- h 2 6. 4 JR«SR©«a 
fcfft. ** 1 0 Om 1 »JlD*#U «ttiLfc<6Ji«i 

15. 7fi:f#/c. ;xcc, »e»n/ci-t: f 0*^-2 - 

5m 1 ir-feh^F U;l/2 5m 1 CMB^jftCCjgllSLfcfc 
<DtC. t'y^>17. 4g»)Dl l 10Wt^> 

*fffl»A*15. 9 gfffc. M^^^5 0m 

16C*IB#A15. 3g^Ml, 7 0 - CK:fl[»&U 5 



0. 2 9 fif*ft»x*Jl/4 0 Om 1 tJZS-frZ 0 0 
410 0ml ©*{cS)»OfcfcO*8S!lDb, 56^7^ 

r.u>^r^>{t^c4i. 5 «ttBtT>*:-'? 
A41. 4 gI»ftH t 5 0'cr2B#r a iJ§tf£ u/c s 

A^av^77^ (^PP^;UA/gtK^^^= 9/ 
l)fcTffl»U 1B©«^»D-1S0. 27g 

5, PLmax = 6 0 7nm (CHC 1, ) r&o/c 0 

&mm- 2 

flK^b^W (D-2) (D^f& 
[0 0 3 4 ] 

Mbi 2] 



25 




(™*B> 



(14) 



X C 2 H S 
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HC1 



I 

H5C2 



(D- 2) 




[0 0 3 5 ] *fffl#B£ 1 . 44 gi^ hPVft^BD 
2. 3 1 g*V>J*)V*)V<UT ^ K2 0 m 1 CCjgJKU 

1 ) tCTfiiKL . iWOWSft^ftD -2*0. 12g 
6. P Lma x = 6 2 8 n m (C HC 1 3 ) ~C#>o/c 0 
m^it&M (D-3) cD^gc 

WSfb^BD- 1 iHWE)*i6^«Ufc (PLma x 
= 6 07 nm (CHC 1 3 ) ) 0 

^f&Wi- 4 30 
«tfnfb^» (D-4 ) 

«»fb^»D-2iBI«©*tt-C^fiR0^ (PLmax 
= 630nra (CHC 1 3 ) ) . 

tm*«i^c <t#T*£. 50 



[oo38] mmziEn&xm. JEimmm. 

l^Cim, »*L/<tttt*H«* s 4eVJM±©» 

>^a, Kt^^^Axx ( i to) m<omn&& 

SfcfiSlMNfe. 3^bSi m«tt£0fett«ttfl^ 
ft. #ut~';>. ^'jfo-^i' 
<Dmmmmmtn> tejz&cti* 1 1 to tommm* 

*«C. *iStt, jfflBtt^Mifrfc 1 tow 

ISl0nm-5Mm©»W^l< t <fc 
f)^l<«50nm-lMmt^l igCC»*U<« 
1 0 0 nm^5 0 0 nmtW 0 
[0 03 9]ii»M. y-^7>fA^7X, aur^ 

x fremiti J &tc#>. s&r^ 

«0. 7mm«±©*>©*ffltr»S. BffiO^»tC«*f*4 

a, ffcwsicsc Wfr-vfrmtzt) , wt^>^A 

«3(S8W*W«C>*C<!:«>nI«-C*S, W*.«ITO<D» 
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27 

[0040] HrtStt*T-ttAIB. %%n& 

®&JI (WilBMg, Caf) areo^fttt. 

flMWtffcft. »* U< tttt*KI«^4 e V«TW 

acfiB^»*4trtMiaHt*«l4ct*>r*s. ^S© 
*W«»*4«:j:0*i[W?pItlr*-5^ ISlOnm 
-5 amQffiffl(D*><D#*?$L< . <t^W*b<«5 0 
nm-b m-C& 0 , Hfc:*?£ l<^100nm-U 

[0041] aMWP»i$tci^s/cy: 

OL&AH. iE?L^H^6iE?L«:aA-r^C<h^-C# 

sate* w*r s mzMfSt? zctwzzb <ox *n« 
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*#. 5f«R^* "J 

<tt»^ jiSH nm-5 um<DffiW<Di><Df)m£ L< . 
J:0^U«5nm-l //mt*l MCC»*L<» 
10nm-50 0nmr*5„ »*H<Z)JI5RR*S£W. # 

LBS, EPJSUa&i'O^jS^fflCie 
ft, »^U<«JS!n»D^^ 3^f^>^t^ 0 
[0 042] IE?L£A», iE?llft^©»»tt* P»«*» 

aAsti/cs^tws-r&atBotim^wori^fe 

©T*fttf<fcl>. -ecD^f*^!liL/r«, *7;U^/wu§f 
7 xXU>i^T ^>Sfzgffc. 7 , J-Jl'7 5>Rz| 

mmfa y)i>* U summit, tpyv^mmw. 

U"<>BI»ffc 5^!f>RWfc 3S#B»=«y 5 >{fc 

#y (N- fc'x;U^;b/^/-;U) 7^'J>IR 

ltt*»W y ^v - WW6ti4. iE?LaAB. iE 
?Llft^©IBWtt«l#CC|E3e3tiSfc©r««cl^. il^ 
lnm-5/im(Dli0^(DW^l<, ^0$?^L/< 
«5nm-l/im^l JgK»£ U < tt 1 0 n 5 
0 0nmm 6 iE?iaAB, jE7U»aW«±ifiLtet* 
f4cD 1 « & fctt 2 ««±t5p 6 * ¥I«gt* ^ r <^ 

JSr*orfc<fcCi. iE?Li£AH, iE?L^H<D^^iS 

^';x^u>. 

(N- txjU^;^y-jU) . ^b**»Hi. 
^ v Si^^b, ABS8}fli, ^';^U^>, 

wis. ^ffiw^axx^n^Bg, r^*F«m, x^<^ 



(16) 

29 

[0043] m^&AJi > vf-m&mvmm*. i&s^ 

*u>^y is^momsm? b?*>\s#>mm*M. y io 
^Hsatmr* o . m&fotazftmw- 11-20795 

7ieiS<Dk<D"e&9, JSCCJ*»WfC53:R«Flt— (I 
x) r&£ 0 H^-£AJt. tt^3^0jRJ»2tt«:H£ 
3*iSfe©-r«a(r^. 31^; 1 n m-5 AimOffiHcD^ 
(DtimS. l>< . K^5nm-1 m m-C& 0 fc 20 

JgtC#aO<tt 10nm-50 Onmt*^ 

Bsw^wxyhtt, aura. suiam^aAf^iMffl 
^i*cc*»*fc«»«rr4c<fc^r*. 30 

In, Sn, Pb, Au, Cu, A g % A K Ti, N 
i^<D#J!> MgrO, S 1 O, S i 0 2 % A 1 a O s , 
GeO, NiO. CaO, BaO. F e z O, , Y z O 
3 , TiO, «<D&HKfl:«> MgF 2 . L i F , A 1 

f 3 , caF 2 wo&my vitm* *yx*u>, *y ao 
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f Y^y frlrux-rvi/t'Pte 

BE (^Sit^t^) a, *^Xdr--f*>tr-A 
& -f*>^U-^Y>^tt, 77Xvi^ffi (iSM 

-1f-CVD&, »CVDffi,.^V-XCVD£ ^ 

[0 04 5] 

ITS**, *«W»ctiK:J:0IR«StiS*)©rw^:^. 
5IS&{*)1 

2 5 mmx 2 5 mmx 0. 7 mmCDtf ^xSt£_h&C I T 
0£ 1 5 0 nmCDmZ-emmLtcbO (JRSC=SK£ 

(*) ss> tawsfiFfflSiufc. c©aw3a*a«* 

«7)fCiS/7i>4»10nmIfL l SJCTPD 
(N, N ' -fcf* ( 3 x~;U) - N, N * - 
^7x^JK>^»S4 0nmIfL/ k 1 IB 

KcDffc^BJfcJ^A 1 q ( Y V* (8 - t Ko*i/+y 

y* h) tjus~»>a) %^n^n^Siiao. 004 

0. 4 nm/8T?gffi4 0 nmi^J:^C 
S6K*Hiit/tAlq**arfi2 0n 

(%SS^5mmX5mm<!:^l)7X^) 
If^Srtrvn^^A :|R = 1 0 : 1^2 50nm 
J&Ktttsfcft. M3 0 0nm*»»U 3R^*fP»b 
/Co lif^^lV-xy^t-a^^ h 24 0 0M 
*fljcvr, itti*5e«BE*EL3R^CcaittIL«363-&. * 
CD»g^r h >tt<Z)3®SIt B M - 8 . **«S*?Rt& 
* b-fXtm*'*? h^r^^^lf-PMA- 1 1 * 

1 0 0 cd/m* r 1 l^pH£«%ffi 

Ml. «a»BS**iPffiOfc. l «c«r. 

[0 04 6] 
[«1 ] 
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31 32 

mi 













cie &&mm 




No. 


(cd/m') 


(V) 


Anax(nm) 


(x, y) 




1 0 1 




100 


16 


635 


(0.64. 0.33) 


X 


1 0 2 


D- 1 


3500 


15 


600 


(0.56, 0.43) 


O 


1 0 3 


D- 2 


1500 


15 


635 


(0.62. 0.31) 


O 


1 0 4 


D- 4 


900 


14 


640 


(0.64, 0.33) 


o 


1 0 5 


D- 8 


750 


14 


643 


(0.64, 0.34) 


A 



* [ 0 0 4 9 ] « 1 ©te**69J6jfett«Kc, *¥tW<t& 
[0 05 011WI2 

xtkMi tmmc i toi6^x^>^ t 

mOnmlfl, Se>CCA 1 q*JBWiKj2 0nmi«c 

U fWfcfr-ofc. tt**«2CciS-r. 
[0 05 1 ] 
[«2] 

* 













cie z&mm 


No. 


(cd/m 2 ) 


(V) 


Amax(nm) 


(x. y) 


2 0 1 


Jtgtffr&ftA 


40 


15 


660 


(0.67, 0.33) 


2 0 2 


D- 1 


140 


13 


638 


(0.64 0.33) 


2 0 3 


D-2 


110 


14 


650 


(0.66, 0.33) 



[0 04 7] 

o : mumms o%«± 

A : msa&$&B 0~8 0% 

x : »K^*6 0«KT 
[0 04 8] 
[{tl 3] 

H 5 C, 
*2 



[0 05 2] *2©e*^6W6*&a«:, *{b^»» 
18* W 3 

*J6«I i i EMicc i t oifex * ^ > *\ SttiKIt # 40 

'J (N- tf^U^;^^/-;!/) 4 0mg, PBD (2- 
(4 -b*^x^-;l/>f;l/) - 5- (4-tert 



:7*~;b) -1. 3, 4-**Wy-^) 12m 
g, St3iEiS<Dfb&1»0. 5mgr£rl, 
^>3ml(CSISl, ^L/cITOSfi±{c^f>^ 

[0 05 3] 
[513] 



33 



(18) 
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cie &&mm 


No. 




Ccd/m 2 ) 


CV) 


A max (nm) 


(x, y) 


3 0 1 




25 


18 


603 


(0.59. 0.40) 














3 0 2 


D- 1 


700 


18 


610 


(0.60. 0.40) 


3 0 3 


D-2 


500 


18 


630 


(0.63. 0.35) 


3 0 4 


D- 4 


350 


18 


612 


(0.61, 0.39) 


3 0 5 


D- 8 


200 


17 


635 


(0.64. 0.33) 



[0 05 5] mum a 

ttLBc, (N- t'-;l/^;U^'y-;U) 4 0 mgr. 

2. 5-tfX ( 1 -i-y?)l>) - 1, 3, 4-**W 

TV-)\s 1 2m gr, fh77x^;l/^^>lOm 

g> *5<fc #»9J©0l^f D - 1 0. lmg* 20 

3-hl/c 0 C©<h#<DW«W©JR»ttttl 2 0 nm"C 



a^E^En»ori%^tt^p-<fc<tc5, i5vr 

C I EfeJS0± ( x % y ) = ( 0 . 35. 0. 34)© 
afeffe* (»S 1 8 0 0 c d/m 2 ) #f#6*l, afe^* 
CCWSSftr * -5 C <b /c 0 
[0 05 6] 

[^0J(D3?ftm] *«M©J«ttT^Wb^ftSrd«-r*W 

«se Lgm*. fie*tctb^"CiB3wa^oettft<DiBt^ 



(51)Int.Cl. 7 

C 0 7 D 417/12 
471/04 
498/04 

498A6 
513/04 
C 0 9 K 11/06 



G 0 1 N 21/78 
// C 0 9 B 17/04 
19/00 



1 1 6 

1 1 1 



3 8 1 

6 4 0 

6 5 5 

6 80 



F I 

C 0 7 D 417/12 
471/04 
498/04 
498/16 
513/04 

C 0 9 K 11/06 



GO 1 N 21/78 
C 0 9 B 17/04 
19/00 
C 0 7 D 498/04 



1 1 6 

1 1 1 

3 8 1 

6 4 0 

6 5 5 

6 8 0 



1 1 2 T 




(19) ftffl 2 0 0 1 - 2 6 1 6 7 7 





AAfiA 
MAUO 


ARfO 
ADUZ 


tAUJ VjAU^ 




AAUJL 


AAU J 


DQA1 DDnn r~(~A~7 
DbUX DDUy 






LA- JH 


f7"^ft CCfcA 
KX.JQ 




CC92 


D025 


D034 DD52 DD54 




DD92 


EE05 




4C065 


M01 


AA19 


BB12 CC09 DD03 




EE02 


HH09 


3 J 01 KK09 PP16 


4C072 


MOl 


AA02 


BB02 BB03 BB06 




BB07 


BB08 


CC02 CC11 CC12 




EE07 


EE17 


FF08 FF11 GGOl 




GG07 


HH07 
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